The dependence of projectile double K-vacancy (hypersatellite) x-ray yields on target thickness for ions moving in thin solid targets is examined. For 2.3 MeV/amu Cl ions incident on C foils, the double-to-single K vacancy x-ray yield increases by a factor of 3.5 over the range of thicknesses investigated, reaching values as high as 30%. A quantitative explanation of the observed results is obtained using the three-component model of Gardner et al.
The production of ions with two K vacancies is of fundamental . t . .
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, Usually, double K~vacancy production is inferred from the ratio R = oh/o of hypersatellite-tox X 2 single K vacancy x-ray yields, assuming the fluorescence yields for single and double K vacancies are the same. 1 This ratio has also been used to determine double K vacancy sharing ratios between target and . '1 . .
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Furthermore, the experimental determination of btBnching ratios for two-electron-one-photon transitions usually requires a separate measurement of the double-to-single K vacancy
x-ray yield R 4 • 5 In the above cited works, it was tacitly assumed that R does not depend upon the target thickness.
In this letter r.ve show that the evolution of double K vacancies relative to single K vacancies for an ion passing through a solid target results in values for R which are strongly dependent on foil thickness.
For Cl ions incident on C foils, the measured values of R change by ta u a e p oton a sorptlon cross sectlons or t e varlous a sor ers between target and detector. In addition, the detector efficiency was determined experimentally using measured x-ray cross sections for 3 MeV
protons
The two efficiency determinations agreed to within 15%.
Typical x-ray spectra for two foil thicknesses are shown in Fig. 1 .
It is seen that a shoulder appears on the high energy side of Ka, while, in the case of KS, the presence of two peaks is evident. The higher energy peak in each case is identified as being due to x-ray transitions in the presence of two K vacancies, i.e. hypersatellite h transitions denoted by K a respectively. The change in relative x-ray yields with foil thickness is readily apparent.
The intensities of each of the four peaks were determined from a least squares analysis of the spectrum, assuming Gaussian line shapes.
These intensities were corrected for absolute detection efficiency.
Resulting x-ray production yields 0 A least squares analysis of a was performed using the two-component The effect of the above results on the determination of single-todouble K-vacancy production in heavy ion-atom collisions is evident.
Usually this vacancy ratio is inferred 9 without regard to target thickness, from the x-ray production yields assuming that the fluorescence The results presented here clearly establish the need to include the effects of target thickness in comparisons of single and double K-vacancy production in ion-atom collisions, Table I .
Values of formation and loss cross sections for K vacancies and values of radiative parameters required for the descr ion of x-ray ion, using the two-and three-component models (refs. 6-8) .
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